TGF-beta stimulates collagen (I) in vascular smooth muscle cells via a short element in the proximal collagen promoter.
Accumulation of extracellular matrix contributes to the development of intimal hyperplasia. Transforming growth factor beta (TGF-beta) stimulates the production of several matrix proteins in vascular smooth muscle cells (SMC) including type I collagen, but the underlying mechanisms of TGF-beta's effects are not well understood. The effect of TGF-beta on type I collagen biosynthesis was determined by a [3H]proline incorporation assay and Northern blotting. The promoter of human alpha2(I) procollagen (COL1A2) gene was analyzed by transient transfection analysis and gel mobility shift assay. Treatment of human vascular SMC with TGF-beta stimulated collagen synthesis and increased the level of alpha2(I) collagen mRNA. A collagen-luciferase reporter gene, constructed by linking the human COL1A2 promoter with the firefly luciferase gene, was transiently expressed in human SMC. Treatment with TGF-beta significantly stimulated the activity of this collagen-luciferase reporter. Using deletion analysis, we identified a 150 bp DNA fragment (-334 to -184) in the human COL1A2 promoter as the site through which TGF-beta mediates collagen gene expression in human SMC. Gel mobility shift assays demonstrated that this 150 bp DNA fragment formed conjugates with multiple nuclear factors derived from SMC, a process that was further enhanced by TGF-beta. TGF-beta stimulates the human type I collagen gene via a DNA element located in the proximal region of its promoter. Interventions that disrupt interaction between this DNA element and nuclear factors may block the production of collagen in response to TGF-beta and consequently may have a significant effect on the development of intimal hyperplasia.